60               RAYS OF POSITIVE ELECTRICITY

molecules, it is just as likely that the moving particle should
be the one to capture the electron as the stationary molecule,
in which case it would get a negative charge. It is, however,
only special kinds of atoms which give on the positive-ray
photographs any indication of having a negative charge.
Again, if any process of this kind occurred in more than a
small fraction of the collisions we should expect to get far
more ionization by the positive particles than is indicated by
Seeliger's experiments. It must not be forgotten that the
collisions made by the positive particles in their journey
through the gas generate radiations which are able to produce
dissociation.

It is important to point out that the collision which
ionizes a neutral particle and gives it a positive charge must
be a collision with an electron and not with a molecule of the
gas through which the positive rays are passing ; for the mass
of a molecule of the gas is comparable with that of the positive
ray particle, hence a collision between the two would result in
the particle losing an appreciable fraction of its energy, and
being deflected through a considerable angle. The appearance
and inclination of the secondary lines show that the particles
suffer little diminution in velocity in these encounters and no
appreciable change in direction, hence we conclude that the
system with which the particle collides must have a much
smaller mass than the particle, i. e. it must be an electron and
not a molecule.

It is to the gain and loss of charge through collision with
the molecules of the gas through which the positive rays are
moving that we ascribe the origin of the lines we have
described on p. 43. We shall call these lines secondary
lines and the parabolic ones primary lines.

The type of ionization we have been considering requires
the particles to have a velocity comparable with I08 cm./sec. ;